Introduction
The world's first proton FFAG accelerator (POP-FFAG) was built in Japan -at KEK -in 2000. At approximately the same time, it was recognized that FFAG accelerators may feature rapid acceleration with large momentum acceptance, exactly the properties required for both muon acceleration and production of proton beams for medical applications or for ADS (Accelerator Driven Systems for nuclear energy).
To investigate this potential, a prototype of large scale proton FFAG accelerator was developed at KEK. In 2004, it successfully accelerated a proton beam up to 150 MeV with a repetition rate of 100 Hz. Since then, intensive studies and discussions have taken place and various novel ideas have emerged which ultimately have led to new FFAG accelerator application projects at several institutes in Japan.
FFAG R&D activities in Japan

Kyoto University
In Kyoto University, a proton FFAG accelerator has been developed for basic research work on ADS (Accelerator Driven System for nuclear energy) experiments. Here, the beam is delivered to the existing critical assembly (KUCA) of the Kyoto University Research Reactor Institute (KURRI). The whole machine is a cascade of three FFAG rings, as shown in Fig.1 . Very recently, the beam was successfully accelerated up to 100 MeV. The first ADS experiment will start in the summer 2008. Kumatori accelerator driven Reactor Test (KART) project has been started at Kyoto University Research Reactor Institute (KURRI) from the fiscal year of 2002, aiming to demonstrate the basic feasibility of Accelerator Driven Sub-critical system (ADS) and to develop an 150 MeV proton FFAG accelerator complex as a neutron, production driver [1] . The accelerator complex is composed three FFAG rings; injector, booster, and main ring [2] . The specifications of the each FFAG are summarized in Table 1 .
The beam was successfully accelerated up to 100MeV as shown in Fig. 2 in the main ring and will be extracted soon. For BNCT, an accelerator based intense thermal or epithermal neutron source has been developed at KURRI, using an FFAG storage ring with a thin internal Be target. The growth of the beam emittance and the energy distortion caused by scattering in the target can be controlled using ionization cooling, a functionality which could not be used in a cyclotron due to the lack of space. The whole system has been completed (Fig. 3) and recently the beam was successfully accumulated as expected in the ring. Neutron production has already been observed. This is the first experimental demonstration of the efficiency of ionization cooling.
FFAG in Osaka University
PRISM is an experimental proposal of the University of Osaka to build a highly-intense muon source using the 50 GeV proton beam of the J-PARC synchrotron. In the PRISM project, longitudinal phase space rotation to narrow the initial energy spread of a muon beam by a scaling FFAG ring -featuring a large energy acceptance -has been developed to search for the 
FFAG in Kyusyu Univeersity
In the University of Kyusyu, a new accelerator facility for various applications, such as nuclear physics and material science, is under construction. The main machine will be a 150 MeV proton FFAG accelerator whose design closely follows the one of KEK as presented above.
FFAG for industrial applications
Electron Beam (EB) Accelerators have been used in the many industrial fields to improve physical properties of the material. Examples are wire and cable industries, rubber tire industries, foam industries, etc. EB is also widely used for medical device sterilization as a popular tool [3] . NHV Corporation has recently developed a compact electron FFAG for this purpose.
The specifications of the electron FFAG are summarized in Table. 2. The beam acceleration in the accelerator is based on induction acceleration. In this case very long pulse beam can be accelerated, but the beam extraction from the FFAG ring is difficult normally. In this prototype FFAG accelerator we succeeded in the beam extraction from the FFAG ring using a combined septum system. Schematic layout of the accelerator is shown in Fig. 4 
Summary
Recent R&D activities of FFAG accelerators in Japan are briefly summarized.
